The exchange rate led foreign direct investment (FDI), FDI led exchange rates and feedback effect hypotheses summarise the literature around the nature of the relationship between FDI and exchange rates. So many authors on this subject over a long period have been found to generally side with of the above-mentioned hypothesis or another without a consensus. Despite this lack of consensus with regard to the exact nature of the causal relation between these two variables, what is coming out clearly from the literature is that there indeed exist a relationship between FDI and exchange rates. The lack of consensus has prompted this current study that used the ARDL (Autoregressive distributed lag)-bounds testing approach. The study revealed the existence of causality from (1) the rand value to FDI in the long run and (2) FDI to the rand value only in the short run in South Africa. The author recommends that policies which strengthen the value of the rand should be put in place in order to attract FDI in the long run. The flow of FDI into South Africa will in turn not only stabilises the value of the rand.
Introduction
Although the exchange rate led FDI hypothesis is the main dominant view in literature in as far as the relationship between FDI and exchange rates is concerned, the FDI led exchange rates and feedback effect hypothesis remain deeply part of this subject. What is very clear from the literature is that there is indeed a relationship between FDI and exchange rates. In other words, the hypothesis that there is no relationship between FDI and exchange rates falls away as informed by the literature. Ruiz and Pozo (2008) revealed that exchange rate volatility had a negative impact on FDI from the US into Latin American countries (Argentina, Brazil, Chile, Colombia, Mexico, Peru and Venezuela) during the period between 1994 and 2005. The persistency in exchange rate volatility is the one that resulted negative FDI inflow from the US to the Latin American countries, argued Ruiz and Pozo (2008) . According to Greenaway et al (2012) , multinational enterprises whose origin was outside the European Union (EU) were the least affected by exchange rate volatility whilst the multinational enterprises from the EU region were found to be more susceptible to exchange rates changes. Furceri and Borelli (2008) found out that exchange rate volatility positively attracted FDI in relatively closed economies whilst exchange rate volatility had a negative impact on FDI in countries which enjoyed high level of trade openness. For countries whose trade openness was above 125%, the impact of exchange rate volatility was found to be negative whereas those countries characterized by less than 125%, the influence of exchange rate volatility on FDI were found to be positive (Furceri and Borelli (2008) . Athukoraka and Rajapatirana (2003) showed that real exchange rates strengthened in response to the total capital flows whilst the same study further revealed that an increase in FDI inflow in particular led to the weakening of the real exchange rate in Asian and Latin American countries. The study by Athukoraka and Rajapatirana (2003) further revealed that the appreciation of the real exchange rate in response to increased capital inflows was more pronounced in Asian countries as compared to in Latin American countries, an indication that the impact can be region specific.
On the other hand, Lartey (2007) discovered that FDI was behind the appreciation of the local currencies in the sub-Saharan African countries during the period between 1980 and 2000. The influence of aid on local exchange appreciation was more pronounced as compared to the influence of FDI inflows on local exchange rates in the sub-Saharan African countries between 1980 and 2000, argued Lartey (2007) . South Africa being part of the subSaharan Africa, it will be interesting to see if the results of the current study mirror findings by Lartey (2007) or if there is some kind of resemblance between the two sets of findings.
What is quite clear from the literature is that there is no consensus yet with regard to the direction of causality between FDI and exchange rates despite the exchange rates led FDI hypothesis being the dominant hypothesis. This has triggered the author to investigate the exact direction of causality between FDI and exchange rates in South Africa using the recently developed Auto Regressive Distributive Lag (ARDL) -Bounds testing methodology. This paper uses FDI, net inflow (% of GDP) as a proxy for FDI and the official exchange rate of the South African Rand against the United States dollar (R/US$) as a proxy for exchange rate. The findings from this study enable South policy makers and other relevant authorities to formulate FDI and exchange rate policies that are going to provide a cornerstone for long term business growth and success in South Africa.
This paper is structured as follows. Section 2 discusses literature review on FDI and exchange rates whilst section 3 looks at FDI and exchange rates trend in South Africa during the period between 1980 and 2013. Section 4 dwells on research methodology whilst section 5 concludes the study. Section 6 provides the reference list.
Review of related literature.
The literature review is discussed under three main categories. These are FDI led exchange rates hypothesis, exchange rates led FDI hypothesis and the bi-directional hypothesis. FDI led exchange rates hypothesis maintains that FDI have got a bigger role to play in terms of influencing exchange rates in the host country. Exchange rates led FDI hypothesis says that the movement of exchange rates has got a significant impact on FDI location decisions whilst the bi-directional view states that both FDI and exchange rates influence each other.
The exchange rate led FDI inflow hypothesis is supported by Haile and Pugh (2013) , Husek and Pankova (2008) , Jeanneret (2005) , amongst others. According to Husek and Pankova (2008) , a depreciation of the host country's currency leads to significant inflow of FDI because the multinational enterprises want to take advantage of the weaker currency before it strengthens.Using data from the 27 OECD countries during the period between 1982 to 2002, Jeanneret (2005) found out that the relationship between FDI inflows and exchange rate stability was depicted in a U-shape format. High levels of exchange rate volatility was associated with negative FDI inflows whilst low levels of exchange rate volatility generally led to positive FDI inflows in the 27 OECD countries.
According to Caglayan and Torres (2011) , the depreciation of the Mexican currency resulted in more FDI inflow whilst exchange rate volatility negatively impacted on FDI especially in the export oriented sectors of the Mexican economy. Furthermore, Caglayan and Torres (2011) showed that the impact of exchange rate volatility on FDI to a larger extent was much stronger in the non-durable goods sectors of the Mexican economy during the period 1994 to 2003. Greenaway et al (2012) on the other hand discovered that multinational enterprises whose origin was outside the European Union (EU) were the least affected by exchange rate volatility whilst the multinational enterprises from the EU region were found to be more susceptible to exchange rates changes. Moreover, Ruiz and Pozo (2008) found out that exchange rate volatility negatively impacted on FDI from the US into Latin American countries (Argentina, Brazil, Chile, Colombia, Mexico, Peru and Venezuela) during the period between 1994 and 2005. The same study by Ruiz and Pozo (2008) revealed that persistency in exchange rate volatility is the one that resulted negative FDI inflow from the US to the Latin American countries.
In contrast, Bolling et al (2007) showed that host countries whose currencies are undervalued received increased FDI inflows whilst countries characterized by overvalued currencies receive low FDI. If the home country's currency gains in value, firms are likely to find themselves recording high profits and having excess capital to invest in other countries, argued Bolling et al (2007) . However, Furceri and Borelli (2008) suggested that the impact of exchange rate volatility on FDI inflows largely depends on the level of trade openness. If the latter is high, exchange rate volatility tends to have a greater influence on FDI. The same study by Furceri and Borelli (2008) noted that exchange rate volatility positively attracted FDI in relatively closed economies whilst exchange rate volatility had a negative impact on FDI in countries which enjoyed high level of trade openness. For countries whose trade openness was above 125%, the impact of exchange rate volatility was found to be negative whereas those countries characterized by less than 125%, the influence of exchange rate volatility on FDI were found to be positive (Furceri and Borelli, 2008) .
According to Tomlin (2008) , high exchange rate volatility insignificantly dampened Japanese FDI inflows into tradable and non tradable producer services in the United States (US) during the period between 1974 and 1994. Contrary to most studies that say that currency depreciation leads to increased FDI inflows, the study by Tomlin (2008) showed that the appreciation of the US dollar led to an increased flow of Japanese FDI into the service industry of the US. Yet, a study carried out by Baek and Okawa (2001) showed that a depreciation of the Asian currencies against the US dollar attracted quite a substantial amount of FDI into the export-oriented electrical machinery sector as compared to the manufacturing sector. The current study seeks to clarify these contradictions.
In support of the exchange rate led FDI hypothesis, Aizenman (1992) discovered that free floating exchange rate regime discourages FDI inflow whilst fixed exchange rate regime attract FDI because foreign investors can plan in advance about their foreign exchange rate exposures. This study was further done by Aizenman (1992) under real and nominal shocks scenarios. Aizenman (1992) revealed that if the dominant shocks are real, the free floating exchange rate regime in the host country will lead to a positive inflow of FDI. On the other hand, if the dominant shocks are nominal, the free floating exchange rate regime will discourage FDI inflow into the host country. Furthermore, Gopinath et al (1998) showed that an appreciation of the US dollar triggered more FDI outflows as strengthening of the US dollar boosted the wealth levels of the US food processing companies and left them better able to invest abroad through FDI. The study by Froot and Stein (1991) had earlier on supported the exchange rate -led FDI hypothesis. Moreover, Blonigen (1997) using the maximum likelihood estimates from discrete dependent model revealed that the weakening of the US dollar attracted more Japanese FDI into the United States of America during the period between 1975 and 1992.
Empirical studies that are consistent with the FDI -led exchange rate include those undertaken by Abri and Baghestani (2015), Lartey (2007) , amongst others. Abri and Baghestani (2015) found out that FDI inflow into China, India, Malaysia, Singapore and South Korea reduced the exchange rate volatility. The same study on the contrary observed that FDI inflow actually increased the exchange rate volatility in Indonesia, Philippines and Thailand.Using dynamic panel techniques, Lartey (2007) noted that FDI was one of the factors that were behind the strengthening of the local currencies in the sub-Saharan African countries during the period between 1980 and 2000. However, the impact of the inflow of aid on local exchange appreciation was much more than the influence on exchange rate appreciation from FDI inflows into sub-Saharan African countries from 1980 to 2000 (Lartey, 2007) .
Among the few researchers whose studies supported the bi-directional hypothesis which says that both exchange rate and FDI affect each other include Emmanue and Luther (2014) and Athukoraka and Rajapatirana (2003) . Using Vector Autoregressive, Emmanue and Luther (2014) established that a stable exchange rate was instrumental in attracting FDI into Ghana whilst FDI inflow played a part in as much exchange rate stabilization is concerned in Ghana. Exchange rate stability can help to explain FDI inflows on condition that the host country's economy is liberalized (Emmanue and Luther, 2014) . Athukoraka and Rajapatirana (2003) observed that real exchange rates strengthened in response to the total capital flows whilst the same study further revealed that an increase in FDI inflow in particular led to the weakening of the real exchange rate in Asian and Latin American countries. In addition, the strengthening of the real exchange rate in response to increased capital inflows was more pronounced in Asian countries as compared to in Latin American countries, argued Athukoraka and Rajapatirana (2003) .
FDI and Exchange rates trends in South Africa
According to World Bank (2014) 
Methodological approach

Data sources and proxies
Thirty four years annual time series data, from 1980 to 2013 was used for the purposes of this study. FDI, net inflow (% of GDP) was used as a measure for FDI whilst South Africa Rand against the United States dollar (R/US$) data was used as a proxy for exchange rate. The proxy is also denoted by rand value in this study. Both FDI, net inflows (% of GDP) and South Africa Rand against the United States dollar (R/US$) data was obtained from the World Bank (2014) Development Indicators. Both FDI, net inflow (% of GDP) and South Africa Rand against the United States dollar (R/US$) data variables were auto-correlated at level. However, the auto-correlation for both data sets was removed at first difference.
Unit root tests
Both FDI and exchange rates data sets were tested for stationarity using Augmented Dickey Fuller (ADF), Philips-Perron (PP) tests and the Dick-Fuller GLS.The exchange rate data was found to be non-stationary at 1% significance level whilst FDI data was stationary across all the three testing methods at both 1% and 5% significance level (see Table 1 ). Table 2 ). Table 2 shows that FDI, net inflow (% of GDP) and South African Rand against the United States dollar (R/US$) data variables were stationary at both 1% and 5% levels of significance using Augmented Dickey Fuller (ADF), Philips-Perron (PP) tests and the Dick-Fuller GLS.
ARDL-bounds Co-integration test
The study then investigated the existence of a cointegrating vector using the recently developed ARDL-bounds testing approach expressed as follows (see Odhiambo, 2009 
Where: In RAND = Log of value of the South African rand against the US dollar; In FDI = Log of FDI data; Δ = first difference operator.
The order of lags on the first differenced variables in equations (i) and (ii) using the Akaike Information Criterion (AIC) and the SchwartzBayesian Criterion (SBC) were examined. The results of the AIC and SBC tests (not reported here) indicate that the optimal lag of both FDI and the Rand value is 4.
After determining the optimal lag length, the bounds F-test to equations (i) and (ii) were applied in order to investigate if a long-run relationship between FDI and the Rand value really exist. Table 4 shows the bounds test results. This research concludes that there exists a unique co-integrating vector between FDI and the rand value in South Africa based on the findings that are shown in Table 4 . This is confirmed by the F-statistic in the rand equation which is higher than the asymptotic critical values at 1% level of significance.
Granger Causality tests
The results reported in the previous section reveal the existence of a long run relationship been FDI and the value of the South African Rand. Granger causality between the two data sets was then done using the following model (Narayan and Smyth, 2008 Where InRAND = Log of rand value; InFDI = Log of foreign direct investment variables; ECM t-1 = the lagged error-correction term obtained from the long-run equilibrium relationship; Δ = first difference operator; μ is a white noise error whilst subscripts t and t-i represents time periods.
According to Narayan and Smyth (2006) , the lagged error correction term (ECM) measures the Granger causality in the long run whilst the coefficients in the equations (iii) and (iv) test the Granger causality in the short run. Table E contains Granger causality test results in the long run whilst Table F shows causality tests in the short run when FDI is the dependent variable. 0.000117 C(1) is a coefficient for the ECM whilst the other co-efficients measures the short run causality when FDI is the dependent variable. C(1) is negative and significant because its corresponding probability is less than 5%. This means that the rand value Granger caused FDI in the long run. The error correlation term is significant and its sign is negative, it means that there exists long run causality from the rand value to FDI. We cannot reject the null hypothesis because the corresponding p-value of the Chi-squared test statistic is 57.32% which is more than 5%. It means the coefficients c(6) to c(9) jointly are zero and all the rand values having 4 lags jointly cannot cause FDI. In other words, there is no short run causality coming from the rand value to FDI.
Although the residual value of the model was not found to be normally distributed, the model is efficient and desirable because the null hypotheses that say there is no serial correlation and no arch effect in the model could not be rejected.
When the rand value was used as a dependable variable, C(1) which is a coefficient of ECM was found to be insignificant because the corresponding probability is 62.75% which is more than 5%. This means that there is no long run causality running from FDI to the rand value (see Table G ). The short run co-efficient proxied by c(6) to c(9) was found to be significant as its corresponding probability was less than 5%. We can reject the null hypothesis meaning that all the FDI variables jointly can influence the rand value. This shows that there is a short run causality running from FDI to the rand value (see Table H ). Null Hypothesis: C(6)=C (7)=C (8) The model when the rand value is a dependent variable was tested for its efficiency by checking whether there is (1) no serial correlation, (2) no arch effect and (3) whether the residual of the model is normally distributed. The null hypotheses that there is no serial correlation and arch effect in the model could not be rejected because the p-values were found to be greater than 5%. Moreover, the null hypothesis which states that the residual value of the model should be normally distributed could also not be rejected. Table I shows a summary of the causality relationships between FDI and the rand value both in the long and short run. Table I show that the value of the South African rand Granger-causes FDI in the long run and not in the short run when FDI is the dependent variable. On the other hand, there is a causality running from FDI to the rand value in the short run and not in the long run if the rand value is the dependent variable in the model.
Conclusion
The exchange rate led foreign direct investment (FDI), FDI led exchange rates and feedback effect hypotheses summarise the literature around the nature of the relationship between FDI and exchange rates. So many authors on this subject over a long period have been found to generally side with one of the above-mentioned hypotheses or another without a consensus. Despite this lack of consensus with regard to the exact nature of the causal relation between these two variables, what is coming out clearly from the literature is that there indeed exist a relationship between FDI and exchange rates. The lack of consensus has prompted this current study that used the ARDL (Autoregressive distributed lag)-bounds testing approach. The study revealed the existence of causality from (1) the rand value to FDI in the long run and (2) FDI to the rand value only in the short run in South Africa. The author recommends that policies which strengthen the value of the rand should be put in place in order to attract FDI in the long run. The flow of FDI into South Africa will in turn stabilises the value of the rand.
